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(57) Abstract: A phospholipid derivative represented by the formula (I) (R*CO and R 2 CO represents acyl; R 3 represents hydrogen 
or a hydrocarbon group; a is an Integer of 0 to 4; b is 0 or 1, provided that when a is 0, then b is 0; X represents hydrogen, alkali metal, 
ammonium, or organic ammonium; A ] 0, A 2 0, and A 3 0 each represents oxyalkylcne, provided that the proportion of oxyethylene 
in A*0 and A 3 0 is 0.5 or higher by weight; and m, n, and q each indicates the average number of moles added, provided that 
5^m^600, 1 ^n^45, 0^qS200, 10^m+n+q^600, 0.04^n/(m+n+q), and q/(m+n+q)^0.8). The derivative, on the surface of 
a liposome, is inhibited from spreading its polyaLkylene oxide structure and thus serves to increase the amount of the hydrated layer 
on the surface and thereby heighten the stability of the liposome. 
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2 7m o 1) An^L, 11 0 < C-e8P#raSJ&£ 2 fTofc„ fitm&'f y^Xx\f)VT)V^ 
—sV2 0 0 m L £r#P ^7 ^ ^/l^/K y sj-^ri/^n fl/^-zJ? y ^^r^^^V 

-e*PS^?Lfc^. N- t Kn^i/a/N^^ $ K3 . 45g (0. 03mol) 
Xt^v'V^ u^^i/vlofc/^S?^ * K6. 18g (0. 03mol) 

4 0 < c-c2^s^ufc o sjts^aiaus tib^ (5) x^^ti^u^/ ^^■^ 

4 5 g &r#fc„ 

(3)^/^ y t^^n Ifl^— zf?y ^-^rv-rn^i/^ (#^3:2 0 0 0) 

'^f7o /k^^ 7 t ^vVl-oc^ / — /V-T 5 >' 1 4 . 96g (0. 02mo 
1 )\z h/l^O-7 5mL^riPx.T6 0°C{^f^U. y ^JltfC h/W^v^tr#fc„ 
*fcy ^Ife7k3B = ^ h V 7. 2g (0. 0 5mol) fc^W^k 7 . 5mLir 

3 o %*mki- v v v-uykmwi o . 7 5mLi &Mz.xDuumn u> y ^wtmrn 

#uy ^ii®mw^^r#fc 0 coy vMMm-g^c:. HufHss: (2) ©ft 

h?£ft'fb#:2 2. 15g (0. Olmol) SrSSjp U 6 0 °C"e 5 mmRJfc&ft 
ofc 0 5 NTkMit-T b y ^AtK^^t?p H 7 {-'ffnbfco ^r©#. Git 

0 0mLIC5 0 X^XMMMM U @£jf3»J£ U=5f3- !7— K7 0 0%.Xf 
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UT^fllU *:<D'&1 5lC£JLTK:?fr*PU «S***fW***:. £©Jg&&«iBb 

fc„ $ fet#f,tlfc^^l^il«xf/V2 0 OmLlcMtdL, 
1^1 0 0 mL lrj)Px.tttil tfci^i?:^ LtS^ 9 8%©S$S5 0 g 
#fc„ # V ^iy^ Ul/mmkW.&Wfe t UTJR^tt 9 0. 8 ^c 0 £ 

r&fclfte:. % /Vzf h&m\<^KMM? n^r bl???^— (TLC) 

(^12 0 0 0) ,^77n-f;V^^77f^x^; *-/kT 5 ls<D&& 
(1) ^^/U3f?y ^-^rv'7 0 afc p l/>'-7Ky t^ri/xf (^^* 2 0 0 0) 

±tE.x^htifc^y **f->v&y $-*c*/zfu t°ui/-s$y yt*i/=c^u^jfv n 

—^5 Og (0. 025mol) t^^T" h y ?A£0. 2 g (2. 4 mm o 1 ) 
%Mz-X, 1 0 OtldOfiL^-ttfcf , *7RW;kt^3. 0 8 g (0. 

o 2 7m o i) Mx., 1 1 ox:x8mmRjt^n^tc 0 ism®.* v * v jvt jv 

h<DffiMi&mito Z (DffigkK h >Vzci/ 1 5 0mL«lT4 
O'C'TS&Di&igflSLfcgL N-tKc^3/^»>f*K3. 45g (0. 0 3m 
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o 1 ) Tk.W*s9 *t*/flsU)Vi£ : &4 $ K6. 18g (0. 03mol) 
ABU 4 0°CX»2mfflfcJfcVfr o ^JS^atiSU T15^ (5) -?7F&thZU*ry 

tt-ffc#4 6 g £r#fc 0 
(2) ^7 y^/VsKy ^-drv-^n t°lx^-7f;y ^-^v-^^l/^ (5^*2 0 0 0) 

^fgW2 2 gSriBV^ ^/&#Jl- (3) ^P^UT^Er/y^/l^y 
^-drv^7°ci t°ix^-/KU ^-^V^^P-^ (^12 0 0 0) A/& ]) ;V\/^rrT 
v 4 )V-fc7.-7 y J-*JA/*.9 J —JUT XD^em 5 1 g $r#fc 0 

(tH^Jb 2 0 0 0) i/^f 7 o ^ /l/*^ 7 7 f^^^ / ? 

(l) -e# b tbfc^e / ^ f y i-^ y / n tv y - # P t ^ ^ 

fky^ln^ (^+12 0 0 0, 5 0 g (25mmol) grffi^T^ pkWtf- 

(53g, 50 Ommo 1 ) RTf h/U=^^ ( 2 0 0 mL) 3rA*K 7 5°C 
icMUVfc 0 p-=hn7x^nn^-b (12. 6g. 6 2. 5 mm 
ol) £r»PU 9l^raS^$^:fco 6 5 C CWM, ^r7n^;^777 
f^Vx^/^7^y (2 8. lg, 3 7. 5mmol) SrAtb* 7. 5 BtPffl 

h y * ^ &m.mm, tim\z^*-v-y ( 5 0 omu sta^ st^jfr*^ 

*fttiUfeS$S*aiaU/t 0 C©f£HK:T-fe (20 OmL) £r#B;t, 5 o^c^n 
taufcm. /Up—fcT^M U ^3^<trR£*bfc (IS (B) ) 0 m 

^{d-.drif^ (5 0 OmL) *Mx.tz.'&^ 5 < Cl£T'}£iPL.fc c> #f ffi Ufc*Si&«:»ia 
Ig (C) ^fcLfc. I3S (C) gffift^ ^ (7 5 OmL) i:JPtT6 

^ST^^A'&fflWcim (C) £ 5 1 0*5^ ftofc„ JSSSrB^Bfe^^ (7 
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5 omD tt*iu mmmt vx**—?— K2 o o o. (12 g ) % 

K700 mmt^nm m> m (ig) zmx., e ot:-ei^r B m#ufc 0 @* 

x@ (d) <D®.mM\z£z>&im%2m&z.te^± 0 (3 0 omD txis 

fHi!fe#-^ ^HU, Sfe(M3 8. 2g (J&§p5 4. 6%) ^#fc 0 

f&M 1 tmm TLC <Hto fc^m, M9 9. 5 %T'feo fc Q 

-£-/&#J4 tfi}) ^-^riy^n t°lx>-/x}f y ^-^cZ/^^u^ (75/2 

5) (^ff 2000) l^v-— fri?^TTris( ;V7fr^7 T ?--J;V^? /—jVT 

(1) ^ey * ^-jv—tfy 7>r3c*/-7x2 t°u-^//}f y Jt^z/xlj-vi/ (75/25) 
^y 

^^"^3 2g (l^e/vO ft- h y K 2 8%^ /H« 

(SM-28) 21. 4 g 5 y y h/^^— h ^ V— ^{d^ 9 % ^fa&mMtf * fcW 
^Lfc|g8 5 0 C£-<?#*§.U 1 1 0~1 2 Ot: x 0. 6MPa £IT <V 0ki$X\ &fci 
7 B nfc°lx^^-dr>'K/^^l/>'^-^->K^J|*it7 5/2 5 X%3~ l^-fr Lfc % 
<£>£4 3 5 g^Tt-aSMStJ^jEEAb/Co h°l/^^-^v- K/^^l^^^-^iX 

K (7 5/2 5) mnmrT^ 1 1 5±5*C»JlTll^ra^SJ5SSrigS^ 5 0°C 
^t^l4^ti(D 2 0 0 g £ri££&o7b 0 JBfcttT 5 V y h^m*— I/' — ~f 
rtOfigl O 0ttT'±#U iofcMtl 1 0-1 2 0°C, 0. 6MPa ' 
TOfff/a k°l/y hVxf l/yt^;/ K (75/25) 164 0g£ 

^#T{-j*^e^}cJEEA Ufeo ^^W^^-dri/ K»J#$-T^ 12 0 + 5t(lt 1 
fi#P B 1ii^SJ^^iE{tfc 0 ^(C^^fX^ai^Tfc^P,, 75~85t, 6~14Kpa 

■e 1 ^fflf&m$:ft^5fc%:}fo(D-7v ^wyt^v/hVxf i/yt^i/ K (7 5/2 

5 ) bfc#, 8 5 % y ^»&&n*.-C p H 7 CIS Lfc^ N 8 0 ~ 1 1 0 °C, 

6~i4K Pa x- 1 mmB&Tk&m^x ^ ^L^^fp^^5ii^j;t9(^#. frpm 

• • . * 

2 0 0 4(0*; ttis-fp K°U>/7$!) tt*/^UZ/ (7 5/2 
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5 ) Jf y =t— ;V 1 6 0 0 g S:#fc 0 

(2) Jr*cZ/Zfv Iflsls/tfV (7 5/2 5) 
(OT* 2 0 0 0) f"^ W 5 SVHf* h £><^$C 

_hffi-e# btbfc^-y ^ tf-Ar-rt y ^-^i/^n tr v v/*k y ^ ( 7 

5/2 5) ^!i3^ 50g (0. 025mol) SrJB^-C^J^J 1 - (2) 

(3) ^y^^/i--^y^=3rv'^ 0 t3fc o i/^//7}fy^-^v'^^-i/>' (75/25) 

(^12 0 0 0) t^i/y-^f7n'fM^77f^^/^7^ 

Buffi^; (2) ©t^/^^-jKy^v'/n K'uis/tfV Hr^-^^.f-^^ (7 

5/2 5) (^i 2000)f^->W$ V^- fffittflifr 2 2 . 1 

5 g (0. oimo 1) ^v^t, (3) tmmz.i^x, 5% 

©^e / ^ f^ - *° D t ^ v-y n tV U ^"^ i/x f - 1/ y (7 5/2 5) (ft 

0 0 0) ^y=^^f7 n>f 7 7 fS?^^ / -A'T 5 ^S: 

9 0%(DI&^-e#7c o 

^^l/^i^^-JX^/V (^12 0 0 0) ^77o^/^^7 7f^f/- 

Ul/Jf}) (5>^-*2 000) 

^;-;v3 2g (1^;W i:tMl7A^f7-h2 8%^^yw« 

(SM-28) 2 1. 4g^5yy h/l^;*— h ^ V— ^fc^tK 3* fa £:SiSf # MS 
^bfc^8 Ot*t#fiU 1 0 0~1 3 0°C. 0. 6MPa ElT<0^fl=T? N 3^ 
W^i/ 9 3 1 g (2 1. 2mol)!|#Ttl»ffAbt 
K^IOi^Tt, 120 + 5°C}c-C 1 l#|H8i#Rte«riRtf\ 
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7 5~8 5°C. 6 ~ 1 4 Kpa T? 1 R£P H mS£^*K/&GD^^ W 

0°C^-C±#U > aofc£/&#JKl 1 10-120U O. 6MPa ^ycD^kW^Zf 
ntVyt^F180g (3. lmol) tr^T^IM t-JEEA Lfc 0 

M-ui/jr**/ \?mmri&, 110-12 o°c^t 1 mmmw^m^mn-± 0 ^ 

izmmtf* : £MCfj:&b, 7 5~8 5°C, 6 ~ 1 4Kpa "C 1 BtP^Sg^TV^^ 

fovyv t°u>-3-*i/ F&'giiVfce /£(D&mtfx 5 y ? h^m^-— b?^—zf 

rtcDS.^1 0 0°C;£-e_L#U ^ofc^tftlOO-lSOt;, 0. 6MPa ^ 
T©t#Wl/yt^K9 31g (2 1. 2 m o 1 ) ^#Ttog^j£j± 
AbfCo ^^l/^^^v'K'^WTm, 1 2 0±5^K:Tl^^fP F ^£|2^;£^^t 
fc o 8 5 % y ^^^r^O^T p H 7 iz.m^ Lfc^. 8 0 ~ 1 1 0 °C, 6 ~ 1 4 Kpa 
-e 1 mmBLTk&mi^X . ^J5febfc^fp^?r^iii(c:j; ^12 0 2 5©^ 

/ ^^/l/^y ^-^v-^^i/^-^y ^-dr^^-n fc°l/^ (3. 2mol) -/tfy^ 
*i/^?-Ul/Jf}) =*—;Vl 6 7 0 g ^r#fd 0 

(2) -=e/y ^A'igy $-3r->^?-U>-7$}) ^-^r^xi fcf y ^-^-^zc^- 
l/^^yrr— (^12 0 0 0) If" ^ V-Y 5 vvl^"^ h O-^Jc 

tdriXxf i/y^'i) (^ff 2 0 0 0) 5 0 g (0. 0 2 5 m o 1 ) 3r 

ffl^T-^J&^ji- (2) ^i^iiitbT. t^ey y ^tf?y ^-^^^^u^-tfy 

(3) ^E-/ ^ ^/1^/Ky ^-=3rv-ac^i/>--^i; ^-drv'^ p n \? U 1/ — 7$ y ?t * i/ 
l/^^yrr—^ (^12 0 0 0) /l^v^^T U A /V-fcT, 7 r ^^/U 

}) J-Jri/^^l/^J?}) (^12 0 0 0) f-^^W ^.^V-f-^iX^— b 

£H4<ffcf£2 2. 15g (0. Olmol) £ffi^T, 1 - (3) i: 
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=c^Uy^J/Vy<^/U (^12 0 0 0) ^f7n-Y;l'*^77f^3:^/'- 

t°l/y-/KD^-^^xf l/y^!Jn^;i/ (^12 0 0 0, 5 0 g ( 2 5 mm o 
1 ) SrJiV^-C. mMi- hy «)A (5 3 g, 50 Ommo 1 ) BiTf h/l^V (2 0 
OmL) £A*K 7 5°C}w(jn?.&Lfc 0 p -nha7x-;^nn^ - Ml 2. 
6 g> 6 2. 5mmol) ^ri^PU 9 ffflKjS£-fr7c:„ 6 5 "C^iftSP^ 
/TP'f /V* ^77f vvl-"^ ^ / *— /I'T ? V (2 8. lg N 3 7. 5 mm o 1 ) 
£rAn> 7. 5H^pg£?j£;£ii:fc 0 

h y ^A^itiMm,^}-—^-^^ (5 0 OmL) SrA^ 5°Cfc?£:fepm. 
^IftfcSUfc^H^^iib^Co r<D^H^{-Tir hi/ (2 0 OmL) £#P*l. 5 0°C(^P 
?&LfcfL ^7^7^/^-^TijiL-, ^F^^^Ufc (X® (B) ) 0 m 
m\Z-^y->- (5 0 OmL) &m7tfr%k, 5°C^X^M^tc 0 flfffi Ufc^tS^M 
It (C) ^•#tL,f Co (c) Tit. gt^^^/V (7 5 OmL) ^rJP%.-C6 

{^^rn^vi^jiv^cxm (c) £t> b 1 *£A«rSES^^vi' (7 

5 OmL) fcT?g$?U VkM^h. LT^a- 17 — K2 0 0 0 (12 g) „ =3r a— T7 — 

F7 0 0 (lg) ^apx.. 6 otrei ^mmwvtc it^^iilf, 5°C^?^4P 

u wmu^^siigurt (ig (d) „ mmi^ x@ (d) 

^S^2li]*5i^ofc 0 -^-y-V (3 0 OmL) }dT^ H m#-^, 3Zla&, ^IL, 
g#Kfrg^3 8. 2g (i|X^5 4. 6%) £r#fc 0 &f$M 1 TLC £-#r£fT 

• • • 

o 7t$£j^ ^fi^fi 9 9. 5 %-t?fco 7t 0 
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(1) vtfy— &<Dmm 

m i i^vtcmm.^itm i~6 s i ~ 2 ) <dj!im^#^#^ u 

U $^^lB#r^i£^;@$ii:fCo i(D^K|£^#j (y 

» (pH5. 5) 10ml Mtiott^^ b*>r 5/ ^ X ? ^f-|^ 

^^-Wf-I^UT, 1 0 s t r o k e*^^XUct, «**L^©aK 
y #~^w_ ^l^^/I^-^J^TlMv^^ (0. 2/*mX3|Hk 
0. l,umX3lHl N 0. 0 5//mX3[HS.tF0. 03^mX3|Hl) £rfrV\ 
ilOO nmii©^!; #y— A^fc?l^SrP^bfc 0 

y stfy — A^-tRflgSrfS^ij'ffl^-a — yicAtbx 6 5 0 0 0 r p m"e 1 Btrfli&Lvfr 

Slbfc^. _ut£r&T* ^3g^4fok"e5S^#r©y ^y— ^frmfcAi 0m 
5lW3£Lfc)„ ±s©^-7kftSr^a-^i&7kt3ifi#iufc^p ^y— A^-fci^ ( ^ 

^HK* 5 0 mM) K^r y/Hf f^mm mWSk& ■ 3 . 3 m g/m 1 £g 
=¥y^tr^>-^6^nx.fc^ (UP^ Sj&E3ig*&tt2. Omg/ml, 

(2) y 4?y— ^(om^L 
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§|5£SxoT^#tt?feifcSL (QELS) i(cti^Lfe 0 ^totfe^ 

EliaiStil. 5mg/mK ftfeJgftft&tt 1 5mM)„ *Q^-#I 1 . 2X 

U*3<£> y /^y — Ate, tiBftfrgfll (65000rpm. 1 WSQ) Jfef£S:frV\ _h 

m^mxm^m^vt^ &m&m&\z.T&i&m®imm& 1 . 5m g /mi 

fe^ll 2 ^ 1 7. imM, ^3^1 8. 9mM) 0 fc*3 N V^fti©U^y 
— A&JeotS^f-^fiiKHfl 0 0 nmt*fcofc 0 
(3) 7?htOitffSttHI 

±|B^i^J 1 ~ 6 , MMM 1 ~2 ^Il^T, SD^Stt^^yh (61^) fd£3 

4MRSKSrS# b( 1 m 5 GE;&-£fl;fc3: 7.5mgK^f y/Ufv^y/ 5ml/kg), 

#^J»,£ (2, 4. 8, 24, 48. 72, 120. 1 6 8 B#H3). "C 
^—-r/t-^I^T. 3S#Jli5 J; 9 U (0. 5m 1 ~1 m 1 ) £frV\ jfrU 

srS93£bfc„#y^y— a # «t*«k* &o skm *■ mmm&fr h nmm i^auc(o 

v^y/Ky-A. fcsv>«^M2<D^:^K©J!i^^oy vjjg®^ (dsp 

A©AUC^jtL"C, ^^Olgg^^^Sr^-tf y 2Ky — A^L^T 1 ~ 6 ) 

Tftt 1 t-^±7<t*AUC^b^ 93 e>j5»JfcjiiL+»SH*a*««> fe^fc 
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y sKy— aim 


Ml ~f~ @ 

(nm) 


1 (%) 


AUC 0 _±S. D. 
(// g • hr/mL) 


1 


DSPE-MPE20H/HSPC/Cholesterol = 
1. 04 mM/11. 28 mM/7. 68 mM 
>&DSPE-MPE20H : -g-J$0i| 1 


95 


89. 0 


6980 + 346 


2 


DSPE - MEPE20H/HSPC/Cholesterol = 
1.04 mM/11. 28 mM/7. 68 mM 
^DSPE-MEPE20H : 5 


92 


87.7 


5861±612 


3 


DSPE - MEP (R) 20H/HSPC/Cholesterol 
= 1.04 mM/11. 28 mM/7. 68 mM 
^DSPE-MEP (R) 20H : &J$ffl 4 


85 


79.2 


4158±354 


4 


DSPE-MPE20HCN/HSPC/Cholesterol = 
1.04 mM/11. 28 mM/7. 68 mM 
8SDSPE — MPE20HCN : -^^J 3 


84 


100. 0 


5975 ±302 


5 


DSPE - MEPE20HCN/HSPC/Cholesterol 
= 1.04 mM/11. 28 mM/7. 68 mM 
j&DSPE— MEPE20HCN : &rftffl 6 


83 


100. 0 


6291 ±473 


6 


DSPE - MPE20HG/HSPC/Cholesterol = 
0. 56 mM/11. 28 mM/7. 68 mM 
>&DSPE-MPE20HG : -g-^J 2 


69 


100. 0 


8986 ±501 


1 


HSPC/Cholesterol = 
11.90 mM/8. 10 mM 


91 


100. 0 


452 ±98 


2 


DSPE/HSPC/Cholesterol = 
1.04 mM/11. 28 mM/7. 68 mM 


94 


100. 0 


397±133 



HSPC : *3S8&DB^:S*^ ~7 T f-^JjV^ ]} 1/ 
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(^12 0 0 0) ^r7D'f;l/*^77f^H^;-yV7^ LT 



MSB : 

yty ^ 



;tr/W<§/V (^^42 0 0 0) ^770^^*^77?-^ 

WW- 



2. 


0 w t % 


2. 


0 w t % 


5. 


0 w t % 




2 w t % 


0. 


5 w t % 


1 0. 


0 w t % 


1 . 


5 w t % 


1 . 


0 w t % 



0. 0 2 w t % 



5 . 0 w t % 
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3fc <D 



1. TWO— J»5* (I) 



R 1 -CO-CH 2 

, I 

R 2 -CO-CH 

| O O (d 

CH 2 OPOCH 2 CH 2 NHC(CH 2 ) a ^ b O(A 1 0) m (A 2 0) n (A 3 0) q R 3 
OX 

R 1 C025:U ? R 2 CO«-?:tL^tbaiLic:^^#:8~2 2 OT^ll^ 

b ; R 3 te^k^tJSC^-Xte^iit^ l ~ 4 ©^HbTkfM^;^ L- ; a fit o ~ 4 og#:£r 
^ b ; b it o xtt l a&o <Dm& b fi o ~e$> 9 ; X ttTKHJ^^f-^-^i- 

A 1 OWA^ f*^etb^ftL^5t(ei^-^^^^ U^&&^^-tZ>$kmWc 2-4® 
t^yT/^l'ySI:^^, a 1 OS^A'Ocf'©^! 2 — 4 O^c^T/I-^r 

3 Xfi 4 ©^-v'T/i^ l/^S^ L ; m. RTf q te^tL-ett^f^ 2 ~ 
4C0^-^rv-T^=¥l/>'SO 5 F^#*n^e/P#:^b ; n f*^3!t&3~4©;*-^>T 
J^U^mfD^mHM^/^^^V ; fcfcU 5 ^m^ 6 0 0, l^n^4 5 N 
0 ^ q ^ 2 0 0 N 10^m+n + q^6 0 0, 0. 0 4^n/ (m+n + q) N 
q/ (m+n + q) ^ 0 . 8X*h%<, ) $ *L 5 U ^JJgff BtW#o 

2 . Ttao— (ii) 1 



R 1 -CO-CB 



R 2 -CO-CH 



I 9 9 
CH 2 OPOCH 2 CH 2 NHC(CH 2 ) a 

OX 




b O{(EO) s /(AO) t}R 3 
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£\ XteTA-#y£M(^ T^-*A N 3gL< fW^Ti^e-^A^L ; 

b ; { (eo) s / (ao) t} it^~^->^u^mtmmWi:s^4(D^-^^T 

^*ui/m*7>?j*m^&\,frm*^-t&, { (eo) s / (ao) t}<*> 

-CO. 5~0. 9 5tfc!3 ;s fS^^v-^^w-^^cD^p^^n^e/^^^L ; t 

s ^ 5 0 0. 0<t^ 100, 6^ (s + t) ^50 0X*$bZ> o ) X*m$tlZ> V > 

mwmmw-o 

3 . a 1 o*5 £v a 3 o&**is^>?- uism-e&ztt ^(Dmmm 1 mtz&m<D v >■ 

VStSsftSs ^-^^^^i/^<^frl^^4it-e0. 6 0 — 0. 9 5-efe^|f 

*©«Sffl^2 3®^ffi4fe©y >-j3i®^#^ 0 

7 . it ^©tsBfg i 6 mzmmv v ^mmmm^^m^wmmmii^o 

i o . it ?k<Dmmm 1 mtt^ 6 ^Knags© y ^mwmm^^^-m^^Mo 
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